This study focuses on the question of rationality. Interest in decision making has been preoccupying researchers and public from many different fields and perspectives. Assumptions about consumer behavior shape companies' strategy and marketing activities, laws and public policies, bank products, etc. It affects the society as a whole. The discipline of economics largely contributed to defining (rational) preferences and choices of most (rational) individuals. The theory of rational choice has shaped classical, neoclassical, and mainstream economics in general. Although it has been widely contested, it had far-reaching effect in sociology, political science, philosophy, and even evolutionary theory (Browning, Halcli, & Webster, 1999) . Since the middle of the 20 th century, however, many premises about rational consumer have been shattered. The work of Simon (1955), Tversky and Kahneman (1974 , 1981 , and Kahneman and Tversky (1979, 1992) contributed to more real and descriptive understanding of how people really reason.
behavioral economics and behavioral finance. These disciplines explain how human emotional and cognitive system shape economic reasoning and economic decision making. Relevant findings from these fields point to systematic biases in decision making. It seems that people are hardwired to make certain errors in judgment, to make irrational decisions under the influence of emotions, and to use heuristics to make judgments faster and efficiently but not necessarily correct ones. Taking that into account, our motivation behind this research is to explore the degree to which the investors are susceptible to different biases and heuristics. Also, we want to examine if there are sources of individual differences that predispose some investors to reason more rationally vs. heuristically. To determine the degree of heuristic reasoning, we will use hypothetical decision making situations taken from original papers (Hardman, 2009; Kahneman & Tversky, 1979 , 1992 Barber & Odean, 2006; Pompian, 2006; Samuelson & Zeckhauser, 1998; Thaler & Johnson, 1990; Tversky & Kahneman, 1974 . Individual differences include different characteristics that describe investors' activities and experiences with capital markets.
Background theory and hypothesis development
The way people think, make decisions, and how they behave are central questions of two big social scienceseconomics and psychology. Despite their joint object of in-terest, economics and psychology developed two different perspectives on the question how people make decisions. These perspectives were based in different philosophical and methodological grounds. The field of judgment and decision making is one multidisciplinary scientific field that has been developing rapidly from the middle of 20 th century. On the one side, major contributions came from various economists, mathematicians, and statisticians, and on the other side, from many political and social scientists, philosophers, and psychologists. Two main pillars of judgment and decision making field are two models of decision making -normative and descriptive. Normative model revolves around the question how people should behave in order to be rational (as-if models). Norms that guide rational behavior come in a form of axioms and theoretical assumptions that are tested not empirically but in a realm of logical validity. Rational axioms are based on deductive logic and mathematical calculations (Baron, 2004) . Some of these axioms include completeness (having well defined preferences), transitivity (preferences are consistent), continuity (any separation in preference can be maintained under a sufficiently small deviation in probabilities), and independence (preference is independent of the possibility of another outcome; Von Neumann & Morgenstern, 1953) . Rationality, thus, is defined by these axioms as referent points. Most of today's mainstream economic thought was founded on the assumptions of rational decision theory.
While normative models deal with optimally rational decisions, descriptive model explores how people make decisions in reality and which are their actual choices. Descriptive model accentuate the importance of psychological elements that influence decision making whereat human cognition excels as a major determinant of this process (Sternberg, 2004) . After relevant psychological research in human cognition, axioms of rational decision making proved to be invalid because of disregarding cognitive capacities and lacking psychological realism. For example, research on framing and reversal of preferences proves that the way options are presented strongly influences the decision and thereby threatens most of von-Neumann's axioms (Tversky & Kahneman, 1981) . One of the founders in the decision making field, Herbert Simon, coined the term "bounded rationality" suggesting that people are not optimizers but satisficers -making decisions that are good enough and not optimal, based on one or several criteria, and needn't to be optimal with respect to some particular set of preferences. Due to limited cognitive capacity and very complex environment, people do best within the given framework of available mental energy and information (Simon, 1955) . It often means that they cannot reach the optimal choice. Scientific field that arose from the fields of economics and psychology is a new scientific discipline called behavioral economics. Behavioral economics emerged in opposition to rational economic theory and in reaction to the notion that "cognitive and affective states" that cannot be directly observed must be out of the field of rational economics (Angner & Loewenstein, 2006) . More narrow definition of behavioral economics is the one that includes exploration of cognitive and emotional influences on economic decision making.
Major contribution of cognitive psychology to behavioral economics consists of the evidence about the mechanisms of human cognition. There are two modes of thinking inherent to all people -automatic and controlled reasoning or System 1 and System 2 thinking (Kahneman, 2011) . Automatic reasoning makes out for most of people's daily thinking. Because of limited mental capacity and schematic structure of human knowledge, people use various mental shortcuts (heuristics) to make decisions under uncertainty while reducing the complexity of the task of assessing probabilities and predicting values to simpler judgmental operations. Most known heuristics are availability, representativeness, and anchoring (Tversky & Kahneman, 1974 ; definitions of various heuristics can be found in the Appendix A). According to Kahneman (2011) , behind these heuristics is automatic and low-effort System 1 thinking. It is responsible for making impressions, intuitions, intentions, and emotions. System 1, although fast, efficient, and correct most of the time, sometimes leads to systematic errors in judgment which can, again, lead to detrimental consequences.
Alternatively, Gigerenzer (2005 Gigerenzer ( , 2008 sees heuristics in very positive light -as adaptive mechanisms that, by employing bounded rationality, can lead to smart choices and better decisions. He has, following Simon's (1955) concept of bounded rationality, criticized normative models as being ecologically invalid since criteria for evaluating behavior as rational or irrational don't acknowledge the environment of the decision maker. Gigerenzer argues that in an environment with so much information and limited cognitive capacity for attending to them, heuristics based on one good reason can be as accurate as those based on many reasons. He even goes so far as to say that less is more, meaning that too much knowledge can lead to more errors and incorrect answers which is quite contra intuitive argument. Goldstein and Gigerenzer (2002) experimentally found that using heuristics that rely on having little knowledge can result in fast and correct judgments. It is also important to mention the field of naturalistic decision making that combines intuition as part of the System 1 thinking but based in knowledge and mastery of the environment in which an individual is making decisions (Klein, 2008) .
The view of "flawless" intuitive skilled judgment that is made automatically and in complex environments is in contrast to more skeptical Kahneman's look at automatic thinking and expert judgment. Anyhow, both Kahneman and Klein came to an agreement that "the determination of whether intuitive judgments can be trusted requires an examination of the environment in which the judgment is made and of the opportunity that the judge has had to learn the regularities of that environment" (Kahneman & Klein, 2009; p. 524) . In other words, experts can learn patterns and rules, causes and effects of certain environment only if that environment provides good feedback, is predictable, and regular. For example, activities like playing chess or practicing to become a fire-fighter require that people practice and learn the rules in a stable and certain environment. Since investors are active in the environment that is irregular and unpredictable, we anticipate their irrationality. By irrationality, we consider departure from the behavior prescribed by rationality axioms and departure from the foundations of efficient market hypothesis (EMH) 1 . Additionally, we are interested in whether there are some personal characteristics that make investors more or less susceptible to commit errors in judgment.
In the context of exploring individual differences, some research indicates the existence of individual factors that contribute to more or less heuristic/biased reasoning of investors. Hon-Snir, Kudryavstev, & Cohen (2012) found that more experienced investors are less affected by behavioral patterns in term of susceptibility to cognitive biases and heuristics. More experienced investors did not differ in the level of behavioral biases concerning their status as professional traders or non-professional traders. Experience also seems to be the determining factor for Anderson and Sunder (1995) . Barber and Odean (2006) argue that professional investors are less prone to indulge in attention-driven purchases, and with more time and resources, professionals are able to continuously monitor a wider range of stocks. Working to improve human reasoning, there are many studies that put light on a relationship between statistical (methodological) education and better reasoning devoid of errors (Agnoli, 1991; Cheng, Holyoak, Nisbett, & Oliver, 1986; Crandall & Greenfield, 1986; Fong, Krantz, & Nisbett, 1986; Nisbett, Fong, Lehman, & Cheng, 1987; Nisbett, Krantz, Jepson, & Kunda, 1983; Schaller, Asp, Rosell, & Heim, 1996) .
In present research, we will use a set of hypothetical decision making scenarios as a measure of heuristical/biased reasoning. Results on these scenarios will be correlated with a group of relevant individual variables. We hypothesize that investors, in general, are susceptible to heuristical/biased reasoning (Hypothesis 1). Led by this expectation, we assume that on all or majority of scenarios we will find the presence of particular heuristic or bias.
Furthermore, we expect that educational background in finance, professional experience with money, and years of experience within the market will significantly differentiate investors who are more and less susceptible to heuristics and biases (Hypothesis 2). Following the line of thought from previous research, we assume that investors with educational background in finance, more years of experience in investing, including frequency of trading as a measure of experience, and professional status or past experience with investing will be less susceptible to heuristical/biased reasoning.
METHODOLOGY

Instrument
The survey was created online using QuestionPro online survey software. It consisted of seven questions related to demographic characteristics and eight questions as indicators of certain heuristics and biases. In the Appendix A we listed all hypothetical situations used in original studies or adjusted for this survey. For each situation or scenario, we allocated a score of 0 or 1 depending on whether the response indicates the heuristic/bias or not (1 for heuristical/biased response). Although each of these scenarios represents a single item, the scores were summed to form a composite variable. By summing up the scores, we do not assume that these situations have a one-dimensional latent structure. However, there are indications that these scenarios have some degree of common variance (Toplak, West, & Stanovich, 2011) . All scenarios reflect some sort of financial decision making, usually gambling or investing.
Participants and procedure
Initial list of potential participants was made out of contacts available through Croatian Financial Market Association (ACI), client base of couple of brokers associations and personal contacts. The list included approximately 700 contacts. The final sample consisted of 139 valid surveys (20% response rate), gathered using computerized survey (Appendix B). All potential participants were contacted by e-mail, encompassed by letter explaining the purpose of the study. The survey was anonymous and conducted during spring 2011. Participants were mostly male (80%), with age between 31 and 40 (59%) and educational background mostly in finance (44%; Table 1 ).
RESULTS
At the beginning of our analysis, we started with descriptive statistics related to each scenario that served as a measure of heuristical/biased reasoning (Table 2 ). For five out of eight scenarios we have found statistically significant difference between the frequencies of responses in the direction of giving heuristical/biased response. Nevertheless, for two scenarios the direction of responses indicates that participants are by great majority giving unbiased responses (availability heuristic and house money effect).
Test of intercorrelations between decision scenarios revealed only one significant correlation coefficient between representativeness heuristic and loss aversion, r = .29, p < .01. All other scenario scores are unrelated.
To test the assumption about the association between certain characteristics related to capital market activities and susceptibility to heuristics and biases, we conducted further correlation analyses. Since the scenarios were cate- gorical variables and in some cases there were small number of participants in certain response categories, we avoided regression analysis. There is one significant correlation between house money effect and years of investing, r = .18, p < .01. The more experience in investing participants had, the more susceptive to house money effect they were. All other correlations between years of investing experience and heuristics/biases were insignificant. No correlation was found between certain heuristics/biases and frequency of investing or number of stocks in portfolio.
Since two of our relevant questions, that were used as indicators of the level of participants' capital market activities, were categorical, we used chi-square analysis to test whether there is a difference in frequencies in number of investors who gave heuristical/biased responses across different categories of educational background and professional experience in investing (Table 3 ). There is a general tendency to give more heuristical/biased responses in the category of participants that have their education background in business, M = 4.9, SD = 1.4. On average, those with finance education give less heuristical/biased answers, M = 4.3, SD = 1.3. This difference is statistically significant, F(1, 178) = 6.140, p < .05. The significance levels indicate that in two scenarios (representativeness and mental accounting) we found statistically significant differences in average heuristical/biased result across different educational backgrounds.
With relation to professional experience in investing, we found statistically significant result in three scenarios (loss aversion, underreaction, and availability). There is a minor (insignificant) difference in tendency for participants without professional experience, M = 4.3, SD = 1.2, to exhibit less susceptiveness to heuristics and biases in terms of average of biased scores compared to those with experience, M = 4.5, SD = 1.3. In three scenarios, we found different levels of heuristical/biased reasoning between participants with and without professional experience in investing. It seems that the effect of professional experience in investing has no clear relationship with the tendency to give heuristical and biased answers.
DISCUSSION AND CONCLUSIONS
To test our first assumptions about the susceptiveness to various heuristics and biases, we analyzed overall tendency to give heuristical and biased responses. On five out of eight heuristics/biases, participants exhibited the existence of susceptibility to heuristics and biases. Only on two scenarios, the great majority of responses reside on the more rational side. Since the majority of scenarios revealed irrational tendencies, we can conclude that our first hypothesis is mostly confirmed. By now, it is well known that heuristics and biases help people decide and reason quickly. This tendency to irrationality in terms how economics defines it might be an indicator of pretentious assumptions that normative theory of rationality and EMH has put in front of a rational investor. Tendency to act not in accordance to assumptions of rational theory or EMH is one major and legitimate reason of market's volatility, unpredictability, and related phenomena like market bubbles, etc. Furthermore, since the market is quite unpredictable and uncertain environment that disables learning of its rules, our findings can be related to Kahneman and Klein's (2009) agreement on how experts learn. Of course, the results of this research cannot be used for generalization since the sample in this research is not representative nor the hypothetical situations can be equated with the real life decisions.
The absence of meaningful and significant correlations between the hypothetical scenarios used indicates that these situations might not have similar or latent construct/process behind them. This finding discouraged us from making an index of heuristical/biased reasoning. However, this finding reflects the fact that each one of these hypothetical decision making scenarios is a story for itself, helping define a particular phenomenon, and is very contextual. In the new discipline of behavioral economics, there is still no great model or theory that could explain latent processes that relate all these phenomena except the well-known theory of dual processes. In the future research, there is a need for developing an instrument that could serve as a valid measure of tendency for heuristical/biased reasoning.
Different categories of educational background and professional experience are somewhat correlated with the tendency of resisting some heuristics/biases. In the case of representativeness heuristic, availability heuristic and mental accounting, participants with educational background in finance gave more responses that are rational. It seems that educational background could have some effect on susceptibility to heuristical/biased reasoning.
Professional experience in investing, moreover, does not seem to have a rationalizing effect on investors in our sample as Anderson and Sunder (1995) , Barber and Odean (2006), and Hon-Snir et al. (2012) found in their research. Experience, in term of years spent in investing activities, does not differentiate investors according to their level of susceptibility to heuristics and biases. It is advisable to further explore how these experiential influences shape individuals' rationality and the ability to resist automatic and contextual heuristics and biases. Anyhow, the finding about finance education that could lead to greater rationality is worth exploring. There is a line of research that is focused on the correlation between education in economics and tendency to be more rational, selfish, and less prone to cooperation (James, Soroka, & Benjafield, 2001; Lanteri, 2008; Zhou, 2010) . This line of research is mostly correlational in nature. There are some research that suggest that learning finance helps reduce some biases (Greenberg & Shtudiner, 2016; Lahav, Rosenboim, & Shavit, 2015; Shavit, Lahav, & Rosenboim, 2016) . Education in finance is more focused on quantitative knowledge, which could have more rationalizing impact on reasoning. Yet, individuals who are attracted to the field of finance could already be more rational. Nevertheless, since there are no correlations between the scenarios, it is hard to give any conclusion or assumption related to this finding. Overall, it seems that educational background has a potential to be a relevant individual variable that might differentiate investors by their level of rationality. Thus, we only partially confirmed our second hypothesis. These findings may serve as a tool for deepening our understanding of the effects of education on susceptibility to automatically generated reasoning errors and be useful information for financial companies' managers. Additionally, these findings are aligned with descriptive decision making theories that help reveal real human behavior within its environment. It is necessary to note that the real effects of investors reasoning need to be examined within the markets or using computerized simulations that have higher levels of psychological realism. Since there are no consistent findings with regards to investors individual differences and reasoning, findings from this study may be indicative and suggest a path for further research. Additional advantage of this study is that it is conducted on real investors instead of a student sample as is used in most judgment and decision making research.
Limitations of this study include non-probabilistic and relatively small sample of investors. For further research, it is advisable to analyze closely the relationships between various individual characteristics on a larger and more representative sample of investors. Also, there is a research gap related to questioning latent processes or factors that can be responsible for susceptibility to different kinds of heuristics. For now, methodology used for exploring heuristics and biases is mostly based on hypothetical and thus idiosyncratic situations that show small or non-existing intercorrelations with other similar situations or heuristics. Original study
Representativeness heuristic
Probabilities are evaluated by the degree to which A is representative of B, that is, by the degree to which A resembles B (Tversky & Kahneman, 1983) Assume that during five coin tosses, every time you get a "head". If you had to bet 1,000 kn on the next throw, what would you choose? "Head" (1 point) "Tail" (1 point) I have no preference (0 points) Tversky & Kahneman, 1974 Loss aversion (1) Preference where an individual is loss averse if she or he dislikes symmetric 50-50 bets and, moreover, the aversiveness to such bets increases with the absolute size of the stakes (Kahneman & Tversky, 1979) Choose one of the two options offered: Sure loss of 6,000 kn (0 points) Having 75% chance to lose 10,000 kn and 25% to lose nothing (1 point)
Adapted from various studies. Similar situations can be found in Hardman (2009 ), Pompian (2006 , and Kahneman & Tversky (1979 , 1992 .
Loss aversion (2) The set of cognitive operations used by individuals and households to organize, evaluate, and keep track of financial activities (Thaler, 1999) You've just lost 3,000 kn. Choose one of the two options offered: 33% chance to earn 3,000 kn and 67% to earn 0 kn (0 points) Safe earning of 1,000 kn (1 point) Kahneman & Tversky, 1979; Shefrin & Statman, 1958 Mental accounting (disposition effect)
Imagine if you bought a stock A of value 20,000 kn and a stock B of the same value. Soon the stock A´ s value increases by 10%, while the value of a stock B falls by 10%. You need cash urgently, which stock will you sell?
Bias when limited attention leads to underreaction to the absence of news, which, by definition, is less salient and vivid than the events covered by news stories (Slovic, Fischhoff, & Lichtenstein, 1979 Mental shortcut by which people assess the frequency of a class or the probability of an event by the ease with which instances or occurrences can be brought to mind (Tversky & Kahneman, 1983) Suppose you are planning to purchase stocks of the pharmaceutical company A. A friend sends you a report of the company, the investment story sounds good, you plan to buy its stocks. Just before your transaction, a financial source announces that another pharmaceutical company B just announced excellent financial results and that the share price jumped 10% in one day with high volume. You will react as follows: Information about the company B will increase my belief in the pharmaceutical sector as a good Investment and I will continue to purchase stocks of Company A (0 points) I'll wait a bit and look for company report for Company B before proceeding to purchasing of stocks of company A (0 points) I prefer to buy shares of company B because it seems that she is currently a hot stock, and therefore I want to be "in" (1 point) Barber & Odean, 2006 Status quo Tendency to maintain one's current or previous decision (Samuelson & Zeckhauser, 1998) You dedicatedly follow events in the financial markets, but until recently you didn't have funds for investment. Now you inherited a large sum of money. Considerable part of the portfolio is invested in moderately risky portfolio. Considering four different portfolios, in which one would you invest? Invest in a moderately risky stock portfolio (1 point) Invest in a risky stock portfolio (0 points) Invest in treasury bills (during the year, they will yield 4%) (0 points) Invest in bonds (during the year, they will yield 6%) (0 points) Samuelson & Zeckhauser, 1998 House money Tendency to make decisions dependant on the prior gain or loss; includes greater tendency to gamble with recently won money (Thaler & Johnson, 1990) (1) You have just received an unexpected 3,000 kn. If you read the news that could have negative implications on the price of your stock, how fast would you react to this information? a. I usually wait to see how the market will interpret the importance of the news, and only after that I make decision b. Sometimes I wait for market reaction, and sometimes I react immediately c I always react immediately (as soon as I find out the news)
Suppose you are planning to purchase stocks of the pharmaceutical company A. A friend sends you a report of the company, the investment story sounds good, you plan to buy its stocks. Just before transaction, a financial website announces that another pharmaceutical company B just announced excellent financial results and that the share price jumped 10% in one day with high volume. You will react as follows: a. Information about the company B will increase my belief in the pharmaceutical sector as a good investment and I will continue to purchase stocks of Company A b. I'll wait a bit and look for company report for Company B before proceeding to purchasing of stocks of company A c. I prefer to buy shares of company B because it seems that she is currently a hot stock, and therefore I want to be "in" You dedicatedly follow events in the financial markets, but until recently you did not have the funds for investment. Now you inherited a large sum of money. Considering four different portfolios, in which to invest? a. invest in a moderately risky stock portfolio b. invest in a risky stock portfolio c. invest in treasury bills (during the year, they will yield 4%) d. invest in bonds (during the year, they will yield 6%)
You have just received an unexpected kn 3000. Choose one of the two options offered: a. 50% chance to earn kn 900 and a 50% chance to lose kn 900 b. I do not want further gains or losses You've just lost kn 3000. Choose one of the two options offered: a. 50% chance to earn kn 900 and a 50% chance to lose kn 900 b. I do not want further gains or losses You've just lost kn 3000. Choose one of the two options offered: a. 33% chance to earn kn 3000 and 67% to earn kn 0 b. safe earning of kn 1000
